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TI - Electrically conductive paste for soldering electronic component to PWB - 
has fatty acid or fatty acid ester of 0.001-10 parts by weight as 
soldering property improvement agent 

AB - J10031912 The paste includes copper alloy powder of 100 parts by weight, 
a resin binder, a solvent and fatty acid or fatty acid ester of 0.001-10 
parts by weight as a soldering property improvement agent. The copper 
alloy powder has an area having silver concentration higher than the mean 
silver' concentration of the copper alloy powder, 

- USE - For mounting chip resistor, tantalum capacitor, aluminium 
electrolytic capacitor, hybrid IC onto circuit substrates namely paper 
phenol resin substrate, glass epoxy resin substrate, paper epoxy resin 
substrate, alumina substrate, metal substrate, glass substrate. 

- ADVANTAGE - Improves oxidation resistance, migration resistance, adhesive 
strength and sedimentation resistant properties. 

- (Dwg.0/0) 

PN - JP10031912 A 19980203 DW199815 HOlBl/22 013pp 

PR - JP19960187447 19960717 

PA - (AS AH ) AS AH I KASEI KOGYO KK 

MC - L03-H04E4 M23-A01 M26-B03 M26-B03N 

- V01-B03A V04-R02P X12-D01X 
DC - LOS M23 M26 VOl V04 iC12 

IC - HOlBl/22 

AN - 1998-165359 [15] 

=«sr^ PAJ ======= 

TI - SOLDERABLE ELECTROCONDUCTIVE PASTE 

AB - PROBLEM TO BE SOLVED: To provide a solderable conductive paste which 

maintains such fundamental traits as oxidation resistance, anti-migration 
property, bonding strength, printing performance, and anti-sedimenting 
property, wherein particularly the solderability is enhanced to the same 
degree as a copper foil . 

- SOLUTION: A copper alloy powder expressed by Agx Cuy is used, having a 
region whose silver concentration of the facial part of each particle is 
higher than the mean silver concentration of particles, where such 
condition should be met that 0 . 001<=x<=0 . 4 , 0 . 6<=y<=0 . 999, and x+y=l by 
atomic ratio. From this powder a conductive paste is formed, which 
contains 100 parts by wt . copper alloy powder having mean particle size 
between 5~35&mu m, one or more sorts of resin binder, a solvent, and 0. 
001-10 parts by wt . higher aliphatic acid and/or higher aliphatic ester 
to be added as a solderability improving agent. A coating film is formed 
with this conductive paste. 

PN - JP10031912 A 19980203 
PD - 1998-02-03 
ABD - 19980430 
ABV - 199806 

AP - JP19960187447 19960717 
PA - ASAHI CHEM IND CO LTD 
IN - OGURA KOJI;SATO JIRO 
I - HOlBl/22 
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(57) [5*«;3 

imt^m: -m^As^ cu, (-tztiL. o. oo 

ISxSO. 4. 0. 6Sy^0. 999. x + y=l 
(M^Jt) ) T'^^fl. 5.-:>&^iB<^ffi»jK!ji<lK[^ 

t ir^mt-tm-^^^m o ommt . 1 1 
V/^^tiSaBitSSsxx-fyPO. 0 o i~i oasgp 
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[li^JSl] -f&^As, Cuy {fcfzl. 0. 00 
■lSxg0..4,,0. eSySO. 999. x + y = l 

^mmwmx 0 w^^i^i-im-^m^i o om 

tLxismmmtfzii^mmm:^:^Tfi^o. ooi 
~i owti^i^^w-r5z:^:2:!^i:•r2.^i^/iWt^ 

[it*«2] -^stAg, Cuy (TtTt'L. 0. 0 0 
l^x^O. 4. 0. 6gy^0. 999. x + y = l 

VJ^^JRSJ: 0 i.i§v^Sl|it&^-ri.fil-^^S^5l5 1 0 OS 

t L-CSiiBil»Ki:ft«Uigi»S!x^r^l.0 . 0 0 1 ~ 1 

m^mS] -jR^Ag. Cu, (;t7t't. 0. 0 0 
l^x^O. 4, 0. 6gy^0. 999. x + y = l 

^i^^m&ii *) L^^^m^^:^-tim^Mii3^ i o om. 

t LXmmMm:r.:x^/UO . 0 0 1-1 OMM^^^ 

x'hi>zbimibt^. ig*«i~3c^i^-rfi*Hcie 

imsms] »*5i~4co^m^-xh^s«± 
s fziimm. wittx^j:h^iA.fmmm^^m 

[0001] 

9,=msAifizmm^iim-m.^-:^hizm^x. « 

y-r>Hf-?Fgp«|gffl. ;5'y^/l^3yTV-9--|*lJ'|.gi5m 
U -y K I Cffl. ;^>iU-*-;P^cO£#S5fng!i^. I T 

^m. m^m'^T -< ^^y^-^j:b'X'min. m^tt^z 
fciwii). m^j:mm&biiA.fmm^^-thmmi: 
rnrnx'^ mmnA.fcmfii^mm'^it^-^ hb^ 

cr>mw.mmmt?>t(DX'h^, ^i>izmL<ii, m 



wm. wc \^xti:hM'mmmzmth t <^t-*s . 

[0002] 

xm^mmmM'im'>x\^h . t'^^t-t^x 

Xhh^Lb. m^^t-lhS^^b. <gjam^0;ti6ft&c7) 

^imh-ri,zm^m^'^^<^mmmm^tz)b. ro 

■txfjifsmitx-^^zb'^. ^^mwL^^t^^^^fz 
mimmi:i&mx'^&^j:b'<7)Ai}^^. mssLff)m\,^ 

[00031 *?s»<'f yr-^fflv^^{±^/<#^t^ 

•y=^fill«^*^•fflv^?,^o*^^^»t:'^) 0 . ^ix/ot^J 
aif #S^.ia^J=5r t' oa^^;b-lt C i ^ T . ^±^A^#^t 
*»'^tg^'^-X h t S J: -5 fcX5^ L T *> S . 
[0004] 

-xhblxm\'^^tiX^^hi>coi,zii. ^ti^iTMT<^ 

-xhim^^t:^»si^eDi§-^. m-7-iyi^-'>3yi>z 
ihm.m<r>tzib. n^^j^trnvx Lto b\,^dmi^j:fsi 

y^-^ff)m^<.zx 0 . mif(.mm^zwmmmm 
tz'^-xvi.zmm-hW.Ti- {fzbuiwime 1-3 1 

O-4 5 6 2-f-ii^lg) t^fi)aTt^l.*^ C<7)%&. m 

mit^ixrzmz. ^T^m^b b ttcmatB*^K^b§ 

•y=^Ly::«}*S:fiefflL;t'<-;^h*«^»T'J)S*«. fhW 
V^?>/2lti;ti:V^;t. ^'V-va ^fT^raS^^J) 
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0. ^XeO'mti:^<7>:z.ii<,m&m><Olzm'^X^'^ 

[0005] C:iT.^>OffllI$rf^-tl.^ci6<7)^gt t 
X . ^fUmAlzi o X . -Sit A S,Cn, ( tzfd t , 

0. 001^x^0. 4. 0. 6^yS0. 999, x 
+ y=l (WM) ) X-m^ix. f4^=-^ffi<0S»SA<¥ 

^(mm^x *) ts< , E.-yU'mmizM^-oxmm& 

m^^tz^-x h { mumm'f-A - 3 4 5 7 o i -f ^ 
#M¥6 - 0 2 3 5 8 2 ^^m) t^h 0 , ±ie<7)ffi 

[0006] t d^T-, ztihm^<ni±Lfzm^m^j: 

toi^tt^lB^i^3t''*i^i^tt{i^#'^>i^•C v^^ri ^«o*^4^T- 

i6tc. 0lJi.(i•^-IS^ft^^^7t:^^J:-g. 7a-y;U:$^y 
2 3 5~2 6 0r, agf-ioiag'tv^d 

J: I.MM«®^D{i^3t'^0f ^ x r ^ y ^^^^fiCl 0 M> 
< . CiittcJ: 0 7 ^ W -y hmm^S:btc*) . {i^/iMco 
««^SofiTA>'* t , ? ^. izlim%^mmi}^b ^i^SrV ^ 

1, ±A.tzokhixmzmLx . -hiEioa?s^^s^v=jfM;^^ 

[0007] :^%m<omii. t^^ZZCO;klZh 0 . A> 
tt'<-:^f(cfcv-.T. WK-fktt. i^3>- 

tt, EpatiE. mmn^b^^^rcmti:mn 
izhh, 

[0008] 

y 0.00 1 Sx^O. 4, 0. 6^yg 



0. 999. xH-y=l (iS^) ) T'^SiX. floSt 
5-3 5umX'h^Zb^:nmb-tm^mmiOO 

0. ooi^iomm^^-rhzb^mmb^hii 

^/i#^t^tg^r^«1i^-;z. h $rfflv^|, z b J; oT± 

[0009} -t^ri^-i? ^ if%mmT(r>-M "OX'hh. 

(1) -^Ag, Cu, (tztzL. 0. OOlSx 
go. 4. 0. egy^O. 999. x + y = l 

It) ) T^^ix. a.o?4^^®ir)igj||ig*s|5^(7)TJ^ffi 
itSi ^i,-m\^m.m^^hm^±miR\ 0 osssis 

-^tfSllltt'<.-;^bt*jv^T. \iA,tm\i'mm\b t 
T^liKK^ fw{±KiifliWB!x;^x/i-o . 0 0 1 ~ 1 

(2) -®^Ag, Cu, (Tt^iL, 0. OOlSx 
so. 4, 0. 6gyg0. 999. x + y = l 

Jt) ) T'^^fX. J.-ofii^=^ffic7)^«jg*>^^c7)SF^ 

■C^igBfiSfc^^KBExXT-yl-0 . 0 0 1-10* 

(3) -^Ag, Cu, {tztiL. 0. OOlSx 
SO. 4. 0. 6SyS0. 999. x + y=l (iS^ 

it) ) Ta$n. K-o%tL'mm<r>mm)m.=?-(r>^i^m 
msj: 0iiSv^««l$•^l,^^^»3^cl o oasas 

x-m.mm:!-XT)VQ . o o i ~ i oiags^^^r-r 

( 4 ) m-^M^^i^'fi^fiLl'mt'^ 5 - 3 5 A( mfS, * 

^ t ^mwibi-m-^m 1 ~3c7)v^-ri^M^le«l^o^^ 
( 5 ) If 1 ~ 4 o^m^^-x h ^m^±izm^ 

[0010] OT. *l&BB^c^^^t»^ffl^cli^B^-f I,. 3js 

itlX^^^^m-e - 2 6 0 0 1 5-^^#6Ki6iO;^'xr 
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2 %aTifint L < . $ ^>t=« 0 . 1 %&.Tmt l 

li. 0. o'oikmTi,m»Ki:mmm. ^i^fdnlm 
tfi'^t>tLr. 0. A'trnti^-^izii. »-7>f^^-i^ 

L^mS-KCOmmtLXiiO . 005gxSO. s-c* 
0- $^.(:»^U<(iO. 0 2SxO. 25TS)i..* 

gas J: '91S?< , affii^ffiji«*«FJ^OiSilK<01 . 4 

{gHJit'J)0. §<^tcif*t<li2. lfgtiJbt'$)l>. 

nmy G^mxt^^^^j^yt^mmmE s c a l a b 2 

0 0 - XS^ fflV.^T . «ffi*> ^>oa5$ 5 0 ASSO^ffi 
Sg«Sfc LX*J^)/i. ^33. CLCTjj^iOilillSJi. Ag3 
d5/2 (AlcOKai^) tCuSp (MgcDKcH) tfO 

|gJY38P-P2a) sr«fflu-csy«u^. 

[00 12] *»B^{iMv^i,ii-^^iB}*{i. ^m^m 

i:tX5-^3 5/j.mCDm.mi>ZhlZtA<-JmX'hi>. 5 
^^^ifi. ltJiii^±mzmmLX\iA.iimzr>khix 

X Lt\-\ T -( 't'x "/x-f y^'mE^iz^simmiimmz 

htL^iH^-t&fzMzii. X'^ ?>mf^mm-m<r>iz 
§ \>^h<7)^mm.'&^^t ixmm-thzttmt lu 

x'ii. mimmm<m'f-miA.t:mzmhiihmsii^ 

L^^Tl^S^g^OEHi: LTJ±, 7-2 5x<mT'J>0, 
$^>t=»it<»i9~2 0x/mT'*2.. CKOlSOffl"^ 
^■^(n^mff-mt. Sympatec GmbHS<?) 

if-mSfSfeS^a-^ii^llg ( H e r o s ( 1 2 L 
A) &Rodo s (1 2SR) ) tim^-^Xi^Mz^Wf- 

[0013] :^^mizm\'^^m^M;i^m^t ix 



[ 0 0 1 4 ] sfc, ^%mi>zm^^m-^mMi. £^ 

T-J>iX{i'j§nJB#tC, AK Zn, Sn, Pb, Si. M 
n, Bi, Mo. Cr. Ir. Nb. Sb, B, P. M 
g. Li, C, Na, Ba, Ti, In, Au, Pd, 
Pt, Rh, Ru. Zr, Hf, Y, La^riTfO^S, 

^mm/^h.h<r)^t-^i:maLxhmh'k\,^L, * 

^B^T'fflV^2.iH-^M}5l^i:|5]m3, Al, Zn, Sn, 
Pb, Si, Mn, Bi, Mo, Cr, Ir, Nb. S 
b, B. P. Ms, Li, C, Na, Ba. Ti, I 
n, Au, Pd, Pt, Rh, Ru, Zr. Hf. Y. 

[0015] *l|HB{cfflv^Sfflll|A'>f 1 Lftt. 

y^ywm, ^^v^ymm^^mmfhix. mL<\i 

x;frdf>'ffl8l. ^^s^^iii. =Jf->u 

iJ'UV-;!^. ^i^l^Z-lV-^ t';^7x/-;l'A, p 
- T;l^=sf X J -iV^WH&y X / -)Vti: ii\,zir^)V 

h-ti)^mx'$>'o . u.mn.it^-xh<mmmnz^ij 
^tx^^-kh-tam^-Bj^x-h^. mmjuyy-mt 
Lxit. i-3om&.mmtL\^. i^^%k\,z 

i:LT(43~18mftlST*)'3, $'5(c5~13«ftgJ 
[0016] *%BBCffiffl-ri,«BiAM 

lt^lg^r»«tt^-X h t LT {4 . --if -y 
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m00-2 1p-C. $^>tcif^ L<t±l 30-1 80 

*^ 1 - 3 0 0 ^(7)mB^z h^zt*-iitu\ 

[0 0 17] tfz. :^^m(,zmi>i±A.fdnmmmm 

^> if Mr t ft V \ i: if X f - 1/ y ^ U 3 -/l-^r / ^ 

x^^y^yn-yu^y7"f-/ux-x;l.. xf"lx'>' 
^yz2-;^i;;»<^;UX-r;U. x^i^y^un-^p^ty 
n-^^£/;l/X-ir;U. X^WV^^'y T 
x-x/l^, x^l^y^ij:2-;UN'rx)ux— r/l^. xf- 
u-y^/ya-zi^^y^f yyf-;ux--ir;^. x-f-u-y^U 
a-ji^y^ yrnfcVl'X'-r;u, x^l^y^U 
^y7xX;l.x-^;U. X^Vy^'U3-;MyT^;l/ 
x-f/l^. xf-i/y^i;r7-;Ky>?;i^x— f/l^. 7'n 
fl-yi?''''J r7-;^:Ey>^;^x-x/^. rPbW^'U 
a-;u^:yx^;px— r;!^, rnt^l-y:?''!; 3-;u^:y 
y^;Ux-x^^&l/-ecor-feT'-h. £/xf-wy:/ija 
-;i/^:y>f-;ux-r>'i-, i^'xf-i/y^y n-;^^ yx 
f-;l/X-x;^, £/xf'l^y:/»jn-;l'^:y7>;Ux-ir 
;k i^'x^l/y^U3-/w^y-f yy-f-yi^x— fv'U. i^' 
x^i^y^yn-zi'HT^'yi'X— f^u^ v^xf-i^:^^i; 
a— /U^y^^rv-^l^x— r;USl/'?'^7)r-fef-— ^^ i/x 
f'i/y:r'!;n~;i/^^;ux-T-;u. i^'xf-i/y^y a- 
/^i^xf-ypx-f/l^, i/x-^Uy^Un-yl/xy^/I^x 
-r/l^. i/rot*U'y:?''»;r7-;^^y;><^;Ux-T->'I/, 
£/rnt*l^y:?^y 3-;i/^yx^;l'X— rii/. Mix^ 
Uyi/!;r7-;i^y;)<^;l/X-x;l', Mlxf-^>':?'y 
n-yl/KrVyUx-x^k h Ux^i/y^'ii rrwi^^y 
n-7>;UX-x/U. h llx^Wy^p^'U n-yt-d/^^yp 
x-r;!/ MJ r n tr I- >^ y a -/l-^: y y f-;ux~ f-^U 

tert-r^y-/K 2-xf-;P7'^^y-;K n-T 
S/UT/Wn-yP, yT$;^T;U3-;l.. sec-T^ 
;Pr;Pr7-;i., t e r t-T $;ur;^a-;i^. y^yl-T 
5;^T;^a-;^, 3-^v^'y-;^. n-^^Vy— 
Jl. 3. 5, 5-hV:^i-}U^^Vy-Jl^. n-^r^^ 

99 /-}V^ 2-:^99y-}V. y-fy-;U. n-Til 
y-;U. '>yr;^y-;k n-h'T;{^y-;K v:^n'\ 
:^^fy-/P. 2-y^^}Vi^9x:i^^'fy-}V.<y'J)V 
T)va-)V^ y)VyU)VT)Vzi-}V^ 'rh^tFD7;^ 
7U;UT/Pn-;w^rHi7>T;i'3-;U?S. h;wxy. ^Jri^ 
^y^i:c05?#l^!S. y^;l-xf-;i.>rhy^ y^;U>fy 



O^rhyjs, fter^yl^. ifKxf-/p. ftS-fyrntr 

rntr^yKx^yu. ratr^y^r^yu. raf 
:t>'i!-^yTS;U^ri:Ox;;^T-;^!S, i^'^f-yur-fehr 

r-7:?'hy^i:';i?W^>ix&. Zfihcomm(r>oh. 

y:^-— vcom^mmz^h^txm^ 

^9vhut*-mz^hitx. mimmmz^^ 
^^ti>zt^fixt&. -mizmm^^-xhxii. 

<^n^^mmbiS:\^'^mi^m^^t>'^x . ^-xh(^^9 

y hnf-tt^nyhn-yPL^'cO. ep©J. m^^(^^ 
-Xh<0UKVy9'^i:mnt^Zk*m^ilX\^^&. 

Tt. ZtlC:><r^m^^hiti.i'^^Xhh. mtl,£. i^r 
nt:uy:/y=7-;Uq£y;<f-;Ux-T/Pi:3. 5. 5- 

U3~;^qE:yxf-;Ux— r;Pi: i^^^n^^nf y-yl^sSTt- 
[0018] *%03tCiDit-i>^Stt^-X hCioUT. 
{f^7t:f^itttKft^J^ LTOTgflSeSt//^ j^vTifi^Si 
fliJKg^x;^xy^o. 0 0 l-l OS*gP^^*r^c: t 

*^iimxhi. zzxm^hismmmmm/yttiiim 

8lgiB»Kxx^;Hi. ^l!c6-3 OSK^OiafaaiKS! 

mtimssMx.xTfi'Xh^. --wtiz^j^m-h^ijcoy^^ 
^^Ttihmm^mxh^. mmmimtLxi±. tztt 

\fi]ruym. x-^yh^. *7''J;l/K. ^^jvziy 
>f y^^;t.rfySE. ^ryy^. ;irrni/>fyK. 

^yT;i?yffi. 2-^yT-feyK. lo-'^yr-fey 
lo-'^yr^y®!. y^'Jym. yyx;i/K. h 

Ux;{?yK. 2-bUT-iryK. ^UXf-yK. 5UX 

M^-o-S. ^^yr^T^yK. ^'Nvws^ys. ^v^fv 

>'NVL'$ M/>f yK. t^::fyK. t hV^- 

fyK, v-;<^yyK. co-^r^^r-iryK. xf-ry 
y». itv^ym. vy-^m. vyuy^. >fyxx 

ryyg. x^>f >^yK. ^hn^yy^. ^n^f-y 

x.u:^xy^T')ym. 9vvym. ^<9'tyM. y 
syi^-fygr. ^;i-yyys?. ^•T^\^9vym. yi-f 

fjyW,. x>f n^fysg. x-f rj-feysr^ iiYVyW.. T 
y^fyW.. ^yx.^zi^ym. Kn-»fyK. x/i-s^y 
m.. ^yiy'Jym. -trhi^yK, ^^/u^NVKy^. hy 
^^ym. 22-hyr7-feyK. y;/y-feyyK. -t^ 
:3Uym. x^yi^, ^y^nnfyK. -trof-yg^. ^: 
y^^yK. y y^-yK^ch'^w^ii^. tfz. iggisg 

mxxf-iWfcLTii. /::i:;?.if*rnyKy^;w. 
roy^x^yu. ^S^roySy-f-yU, ;i^rDy®^^y7' 
f-yk *7"oyi?>f yrntvu. ^rny^r^yl^. 



(6) 



10-31912 



'<.7;i^=*'>-isxf-;u. ;>:?r';>'ii^f-;u, ;<'ri;>' 
Kxf-zK ^yjymy'f-/u. Ar^jy^^vr^))^. 

;<7ral^^>iSxf-;l., ^y^^tyW-i^^JV. ^y 
x;^yi!Xf-;l/. l 0-'>y-r-feye;>{^;K ID--^ 
:^T-feyB!x^;U, 7'>iJ>-S!^^;l'. ^-^UyKx-^ 

yrotf;!/. 7'>';yK7'5;i'l 7'>i;>'i?'fy 
:^f-vi!^yr^;K sy;:tf->K>f yrotr^i-, 

xxryy^^f-;!^, x-fT y yKxf-;!/, XTry^- 
s?yf-yk x-fr yyi?t'-;u-. ;^TTyi^g?7*^ 

;K ^^rryyUFri^/K ^xTy yi!:/yi^>'';K 
X-rTy>-Kt Fn^i^7'De;I/, jTI-^ y^xf-yl^, 

f-zp, yy-;uKx^/i^, yy-zi^BT'f yyotvi^, y 
yui'S!;«<f-;K y ;?.xr y vKx^zK x^^f i^>' 

y-t-r;<?y®5;<f-;W, y-tr^y^x-?-;!^, 
x-f ^t^ve^f-zl^, x-f n-tfi^Blxf-zK x-fn-fe^ 
Kxf-yK r^dr H f-yl^. T9=Sf Kvexf-zK 
'v.yx-f a-^ylExf-zP, Fn-tyK^f-yl-, xyl/i^>' 

^/p. x;i. V- i^ggx-^zi. , y T'y -fe y f-zp. 
y ii^y -t y yi!xf-zu. ^ y i^ymiif-)V^j:mmfh 

[0019] ^tii^(^wmmmm//ttz\mm^tm 

Slf/* ytrtilgfiRmKxxx/KoaJS^-eixmoaS 



h (m^^it^mn L , Ciltc J: 0 {i^7t:lt^^^1^*^:^ 
X. lSSl!ll»i!S-SSi!gfl»i?xxTZl^J:'3t^<-^*? 

fc. SiaB§IISS!xx-r/l.5:;^^mKJ:0i^<-i-*$ 
SaBiKB!xx-r;l'<7);5i2r-&ff$-ti-SCt-C-{i 

igxxx;u«oE-^it^lSiif ( l : 9-5 : 5 (*« 

Jt) ) -rs^ttii-pT, gitytrJi/LfiifeiixtttiStiW 

MfliJ»Kxxx;i^(?)E-g-^$)JP-ri. c: i: (c J: 0 , ^i^Jt' 

[0020] C:i^^^^0tt^/i^'f^ttt^5tft^JO-&1^Mt L 
X\i. 0. 0 0 1-1 oaagpo«efflX-W3»TS>i.. 

0. ooi*^<7)d^, (i^^i#{t^4; f^rfc•^^i^7^: 

=5:-^**t LTJi, 0. 0 3-7«*gPTJ)D, J:")*? 
*L<li0. 0 9~~3tM.UX'hh. t.fz. *5%sj<75{i 

y y^'m'^^m^i^- hm^t'imsts>zt tsjmv 

hh, nm^j:t'vr')y'/^\tLX\i. h'-;|.hyxh 
i^^y. r-y')i^Y^i^:>i'h>V'Js.V^i^i^yy, N 

->e (rsyxf-zw) r-rsyrotvi-h y;^ h^r^ 
i^yy. r-Tsyrohvi^h yxh^s^x^y, 

/Phy-J'h^xi^^i^. ^x-ZPhy^ h^>-$/7>-, 

7xx;i/h yxhdfi'i'^y. i^'yixzi/i^xh^i/'i/- 

ryy/JFJ^. ^ yrptv^h y-f yxf rn-f zi.f-^' 
^-h. '^yr^f;^^y (N-rsyxf-zp-rsy 
x^zw) f-^-^-h. ■^yyotrzi'hyx <i^';i-^^zi^ 
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h^l-xy-rh^Sy, 8 -b Kn=JE->-=3f yyy^fcor 

5:t«*>mL<. 0. 0 0 l-3«»SI5*Ja^-C& 
[0021] *^BS^O{i^fi#{t^fg^««tt'<.-X h 
^x;K=^fxffiSiS«. a£7xy-;l.^ligS«. i5x--K='E- 

^Biss. *y7x-^yx-x/uffiii§»K. ,-Kux- 

<^OSff{cEPSiJ. ^^ix^iMHti. HA^fSm-t-riz 

0 ■ 3 Q ■ c mOTO*a®!ii*$:*-r ^ b S:«i»-r -2. . 
[0022] 3|s:f|BB<0{i^Jt'#{t^«g^»mtt^-;<■ h 



[0023] ^mzii\'ti,\tA.tm\nz^mth\iA. 

tmrnt LX\i. imm:S b - P b^O^^B^B^^^v:Sr 
(it*bi:LT. >r^lCAg-^Sb. Cu, Bi. In. 
Ge. Si. A\tc}£<^7m^W.mLtzi^(r>^. Sn- 
Ag^K. Sn-AuJ^. Sn-Sb^. Pb-Agi^. 
Pb-In^, In-Al^, I n-Gem=6rt'<7)-j!K 

V -A, *^i^7t't ixmrn-^^x-h o , 

h^x^i^fciH1■^'^^zbf)^mx'h^. 
[ 0 0 2 4 ] tTt. *^HJ<7)^^^i#^t^lg^^l«tt'^ 
-^hic, ^i^fzm!m^:mi•^^z. -fmizm^^ 

i^tiX^-^tyy-y^x^m^-^hZbi^mL^tK:^\ » 
®^77'y:7^i: L-T, ^mitoi^yj^yy-y^rx^ H 
vS'ttoi/yvStt77-yi5';^. ?Sttoi;'y^7 7-y^;^. 
^1SSt^7 7-y^x. imm^yy-y^XbLXW9K^ 

tLX\'^hyy-y^xi)^mm^mx'ho. ztii^^^-x 
hmmm±izxru-uc*) . im^'^hzbizx 
0 , li/ifcmmi^z yy-y^xi m^-ti z b mmx' 
hh. ^'hi,Z'£mi,zm\:.x , yy-y^xm^Ltzmim 

m^^xrv)z-v9m^'^ozbi>^m'ht. zixh 
(r)yy-y9x!)m^titzmm^\i. ±^^7)i±^/i#^t 
nmsLmiA^fmnx'^iA.tzm'fiMmx'h s . 
[0025] <>:^c*l6BB<o{i^3t*ft^t^tg^r#mtt^- 
X Y(^^■nm\<z-:>\^xm^m■^tlK ^{z^xT^zimL 
t:.'smnmiizm^^ix^\>(r)X'\i^£w 
1 . 

^%m<.zm\>^hm^^Mi. r h v>f xatc j: 
sns. iixTY-^Axm. iicrv-^Axmim^h\^ 

%OT*^'»tL<, ^h\z\iQ>. l%JilT*^'#SH-\ 

[0026] fifij/.ti\ ffl. ^<o?i^t3t«i-^^$-. a 
fi, h-^\j9m^mzm^hfifzwm<nijx^mji-* 

mk^ixt:L-^-m.iix^WWm^^XWt^Lt^^ . 
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^M^^^pm-t^zti^mx-hh. zcr)mzm^-^h 

mm<^^'v "^^iTyxcOE^jti 1 0 k g/c m2 W±*J 
HftK. 2 0ks/cni2 liLt^^ hiZif-ttW 

[0 0 271 tti. %hixt:m^mm<o^i^^^mi 
nm^j:mztai i. j: 3 (c, ^izx -y X . L^m^^ 

2. asjaaxs 

jasL/co. mm'fm.x-mm^<^ >r-^j:t'tmmzm 
t\tthztmmx'hh. 

[0028] mmrmcomlz. Zixi^c^mmmWtRV^ 

/ifzii^mft6^:j^xy^f\^m'^mmzmm>>}kmt 
hztmmx'hhi/^. '£--rLh<mx'ii^j:^\ tfc. 
mmmmizmm^mm-r^ zti±. ztihcr>iiA.fsnif 
^^URm^i^-izm^Mj^mzmt^^thMmx^^^j: 

fdmimm\<7)m^, ^^^noztt/^x-^h. z<r> 

^X'h^, immzii\ih\iLrim'm,%m,i. tpk 

3 . ^-X V'&miM 

( mm ) 

ci2{i, ^i^fm^m<o^iA,tz<r>&t(*)m (mm) 



Tti^c, miiiE.:^^-Mzxm.mifzmz. rv^-^ 
[0029] i^^ftti, wmAz\^m--fh-bK im. 

h^^if^m. * L < , mSlEli#t3SE^5I # ^^f 3 ^ i: t, 
[0030] liUi, «?iJ^L^c:^ffi(c J: 0 , 

tim'^miMW&.^-x V ^nm-ti> z t ak-^ h . 
mz. m&mRx/imMizm^\,^x^nmipmizmm 
-^htiK ^^mtzixh<r>wmf.z<r>?m:'&^tii,^<r> 

[003 1 ] 

im-^mtcmw&r^-x V(rmm-^mz-:>^^xmm-t 

( 1 ) »iA7t'itKh.tt 

(fiiTmX (») CEM-3)±(C, 2cmn:7) 
'<.:J'4^c{CX^'y-yEpeiL, 150°C. 30:H-. ^N'-yf- 

^<^sm.^'^<.zxM^i\LLfz. <xiz. zcnmmm 

±l>z. llvSttni;y^7 7-y:7;^ (B^Tii^y rj<:}'/l- 
XSS: RM-6 1 5) ^^2ccjgTL, $^>tC-?-<7)± 
t::S n - P b^a^H^4^/^^-;^ ( :^*>->'N>'r (tt) 

Sn/Pb = 63/37. <l> = 2mm) $-a#, t 
-25'fflg2 6 0-C, m^mfSi4-!&cr,m\-m^iZX0yrD 

LT . 17 5 0 SrS^-r ^><7)S:{i^fi^t^i^tt 

[0032] 
d2 

(«) = X 1 0 0 

d 1 

( 2 ) mii/.fzmhtiii: 

mii/.fzokhtLm^M.mzmm-rifzMz. ixcrix 3 
hi, mm<7)mm^tLX^^^^K^:^'yx:ii:)^^i^mi 

TlX(tt)ig, FR-4)±{C. 2mmD<D±^i 
1 0 Offlo»asS4^<o®^t;MMS:;:^^"J-:xgiSiJ{c 
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X'Om&L. 15 0-C. 3 J<-y^^cr)m,^m^ 



J S-64MS 



C) tC?SS. mtfiL. J'<'y^^»mt^^izX. 1 5 0 
"C. 1^^^7Vh-hS-ff-5/>:. ZtLi:. Sn-Pbft 
if fiiS2fl ; O 

A 
X 

(3) mm. 

(«c) 87 5 6 IS) ^ffll<^T44g^^{cJ:0a!SL 
[0034] 

fi«il*fitn:$ ( £2 • cm) = (RxtxW)/L 

fzfiL. R : mMSi<r>m!im. (q) . t : m^(^w-^ 

(cm) , W: Ml^cOiS (cm) , L : HffiP^cO^SS 
(cm)T'*>l.. 

( 4 ) KK-fbtt 

otc-nmim\.^fz. t-t. m<.iA.fi^hh.'&.cr>mmi,zm 



o 

A : 
X : 



(5) Bv-Y^l^-v-H^tt 

m\^fz. t-f. mm<r)mm^tix\'^y^\>^:^'yxx.7it^'> 

mi («iTCr (m m. FR-4) ±fc, lmm<D^ 

X -y yx-mi mit ttz 2 ^i^o{i^3t*#(t^tg;5^^l:tt 

^-X hcOffl^^HSlc 5 0 Vc7)«cS^ff SrEPJn L , o 
V^T'MK<0dfA'.y7lgI(C*<j0. 2ccOi^^»Tt. 

(&>) s-n-sau^. ^r^. iftt<7)^2^tLr. 

1 5 0&Sr*S-rt,OS:Wv>f ^^V-i^a ytttcfll 

{ 6 ) fi^5SJ^ 

itTv^^v^t57xy-;l^fl^ (ISTCr (tt) IS. FR 
-1)±(C:. 2mmn(JD:;'c#$T\ 1 OfflW^IS^-;^^ 

v-ymm. wmzxm&L, ztit^<7)Wzsn- 

Omm/^'«Oj«jSr?|o3gO^$-^TV^. fi5BiB#«3S^ 
J: 1 OfflOT^ttt UT^46/c. wi0|gO3ISi0S2f i: 
LT, 4Kgftl±S:ffiixTV^St,<Oi:L3t. 
( 7 ) iSSitl^tt 



^al,i^fzm ( 2 6 o-c) (ftc 1 owssir^ •■/ tr^-^^tr 

[0033] 

i~i OilT-f '>x-7-f'f LT^-^I) 
1 1~1 00ffl7-'-f'>i-yT--f i'i^'Sr^ClLTV^-l. 

(ft) ^, FR-4)±{C. 2mmn<0:^#§T% 
1 0 0fl£7)^^g:j^oS'ftMKSrX^' 'J->'EPSIJ{CJ: O 
?^fiKL, 15 0'C, 3 04)-, ^N'-y^5eog?ijafe^{C-C 

a$£«F$rfflv^T. 2 1 0°C, 1 5^, ±%^i,zxmit 

mm^mn-tiibx*^t:>mmzm.'ottiL. ov^t^^sis 

Di/'i'^7 9-y:7X (aj^ft^ (mm: JS-64M 

s c ) .m^t.^^-y i-^mm.^^i,zx , 1 5 

O-C. l^<7)rUh-h^=fTo>^^. >IfL$-, Sn-Pb 
^^Bl,iA.tzm ( 2 3 0 "C ) +{C 1 OWmf^ -y h->'7'L 

[0035] 

1 ~ 1 0 ^iti^yt'4^a^^.^^ SrSc: LT V ^i. 

11-10 o^l{i^^*A)i^^^l^:s;: ltv^s 

hf!7l Oc c5:p<X>'i;:/^-lzaAtf , 2 5*COS 
staffs Li&i6-C t^^^-Xh cn^Mi^mz h t X'iOm 

[0036] 

Sf«»1S : O : 1 2^M«T'bi)-|||L.&Vi 
A: 6-1 2^MT?^Mrr4 

[0037] 

[HifeWll ] fflS^^ (*$S9 9a»%iiLh) 3 7. Ik 
gfcffiS^ (iiES99ai%m:) 1. 9kg$:iy8S 
og'tcAii, SJW^SSSJDls^gfc J: 0 1 6 0 0*CCiK 
3l]«L7to #H^{i. 9 9i^m%liLk<^mm^X-'if 

r>fz, mz, z<Dmm±m^i':>ii(Djn^i:'o. ^^v^ 
M,/fx^mfs.cofsm^mzmxLfzm. ?>':>s:^^m 

l.zm\'thiXfzt'xyX)Vt^h. (*$S9 9 

ftS[%JiU:. E:^3 5kg/cm2 G)S-H!iJLTr^ 

{i , ¥i^&^^fl 8 . 0 ;w m cnWi^^mx-h ^fz. tfz. 

^i^comm b m^cr>m-i&&iti,t a. ex-h-ytz. 
[0038] '^c^ixtzm-^^^ 1 0 0 s\<znL. xv^ 

'<i\'^rd:.\^X'\yV-)vmcr>7 3./-ivmmQ. ist^ 
yro tvi^ h'JA vx^ra^ h 0 . 0 7 

M;x^y-;l/T5>0. 4 7g. ^^jtLT^f- 
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[0039] 

\mm 2 ] 1 T-f^ x^fzm^mm i o o g 

ML, vv-)vm.<r)y x.j-)vmm^. ig. xf-T'J 
>-iE0. 3 5g. y7*Df;l/MJ'f yxf-ro-f^Pf- 
^'^t— hO. 0 7g, MlXr^y-zl/TSyO. 4 7 
g, ?t^Ji:LT7'f-/Pj&;Uh'h-;l'3. 2g^SD;i, Z 

1 tn^-^-. ' 
[0040] 

I'm.m ] (*E«9 9a«%J.Jl±) 2 8.2k 

gfc^&i^ (*iEJS9 9Sft%JiLh) 5. ekg^HiSS 
o»(cA^i, Si^^l^SSnM^atcJ: "5 1 7 0 O-CtcSt 

±, ffi:^j3 5ks/cm?G) S-ittBLTThv^XSr 

^ 1 9 . 3 x< m 0?K:im*T'* o it . * Jt . 
ffit¥%<7)ISjfi«Jt«42. 7-C'$>o7t. 
[0041] ?#4>il7tffl^^^^*l 0 0 gtWt. l^r 
-yUS07xy-;ufflIl7. 6g. n-7'f-;ux-f-;i^ 
Yt^75>-ffiJl0. 3s.5'>'JyKl. 7g, XxT 
U^iS^^f-^l^O. 4g, M)X:J'/-;l^r5>'0. 0 8 
g. S^Jt LT7'f-;HrnV;U7'l . Og, v-'rnb-U 

<0^m5-«l{C^^-t. 
[0042] 

(IIMP1J4 ] «SIM3T'fmL/ilS^^f;i5l;l 0 0 g(c 

nL. PV-;i^St07xy-;uMi7. Sg. n-7'f- 
;px— r/Ht-^^S^-ffiliO. 4g. J^^rTUi^SSO. 
05g. hUx^-y-yUrS VO. 08g, jf^iji: LT 
7'f-;l^;>&;L-t'h-;U2. 4gS:jDi., =*D-;WCTii 

[0043] 



5l5i oog^witL, u-y-;uM<07xy-/ufflflt8. 5 

^'UV-;W.-K7>y^SO7*y-yP®li§0. 9 

g, >'^V^Sf->-g!9. Ig, y7•^hV^hlJ-^yx-f 
TD'f/^f■:$';t— NO. 0 5 g. if^Jt L.Tx-fU>-iy 
'j3-;l-^y7xx;l.-x— f;U4. 1 gS-SD;?., H2|s:o 

-;<.h<0{±^^:i^^i^tt, ii^^<i^7t'D|E^3i^tt, ismtt, it 

^ms-«itc.T^-t. 

[0044 ] 

[Mfe«6] IIMMl-C'f^^L:tira^ife^^*Sr. B»x 
yyxTU (1*) WTiWS^'rfW^TQ, - 1 5 N2- 
fflV^T 1 0 A£mJ-:JUb«Of;}*$:T'^ hfiVm^^^. 
^J15. 4jLtintf0ffl-^^*$rt#7t. ?t<i>il/iffl-&#S^ 
*1 0 0g{c*fL, Jj-lx^yi^O. 1 g, 5 
x^;H. Sg^-But-^T^ffiJ&SL, <5^i^t'U-y'-;U 
M<7)7xy-;u^ig6. 8g, yrntvu-u^y;?. 
f-rO'f/Uf-rJ'^.-hO. 0 5g, ^JriJtLTX^l^y 
^^i;3-;P^y7xx;ux— f;U4. lg2:jD;i, 

^-;^^^0(4^/il^)i^tt, iii^{±^fil^fti9i^tt, Stttt. 

^StmSr^ 1 tzS^-r. 
[0045] 

\mmi ] lUfe^i T-f^t?L/s^^^^* 1 0 0 gtc 

j^L. ^y-;^M^7)7xy-;^SBi8. 6g, xxTU 
>'ib<^;uo. 50g, hUx^j-y-zPTSy-o. 36 
g, jgS'Jfc LTvrofby^D 3— zi'^ryx^/i'X— 
•r;l'2. 9 g^-iioi.. H*n-;Kc-Cig«L'^-Xh$: 

w?tKftwife*s-«it*-r. 

[0046] 

yi/xr u (tt) s^osia^^MJSTc - 1 5 nst 

S3. 9jumi7)ffl^^r;,^5f^^t#/t. ^#^.^^7tag^M^^* 

10 0g(CJtL> 5y:^^>S?y^;H. 9g$:HUt.o 

T*ffl«®L, »:(r^T'U'V-;PS<557xy-7i-m7. 

3g. v^}x.'$' j-)VT^yQ). 07g, wyrohvi' 

MJ'f y;^f-rD-f;Pf-:5';^-hO. 0 5g,?^Jtt 
X rf-^ivti ;Ph' h -/i/T-tr- b 3 . 9 g Jni. , H* 

<O^^Sr^ 1 K*-f . 
[0047] 

\mm2 ] IIM«RI3t'f^^L7t:IH-&^^*2:, H?tx 
>i;xr U («c) S!l<0^liiE5*:^a«TC - l 5 NS: 
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9g. ^rTUySS. 6g. t;y-;l'e^f-;H . 1 

g . ^ y rn tvp h u y X f-r zi^f-^- a^-vo. 

0 3g. ^Ji:LTXf-;HrQy;I^y3. 6gS:Sni., 

mt<7)^asr^itcs^f . 

[0048] 

ii!cmm3]mL'F im.9 9mR%a±) 12. 6k 
stmm.^ (m&9 9m&%]iUL) 24. oksi:ms 

h-^isizxti. mmmnmnm^s^zj: 0175 o-ct 

MM. #HSvJi, 9 9flsa%Jaiii^g«4'T' 

fi^^^c. C:<^IfiJil#SSrSo«2'(^5feSgJ:'), MSI 

^{t<i>n7t;<?^yX;U*^<i>. MJg;^?';^ (|i6S9 9ft:«% 
JjLt, E^(3 5kg/cmi g) SriftSJ LTT hv^X 

[0 04 9] ^#^>i^^^^i^*loosfc*^L. 

'JyMl. 5g, 5»JX^yl!;><^;P0. egSrHtrto 

8gi:n-:f^;Wx-T-;Wli^5SyffiliO. 2g, 

yrohvuhu^ y;^7^rQ-f;u^:J'^>-hO. o 7 

g, hyx^'y-;l^rS>-0. 4 7g, jf^JtLfyf- 
/Uroy/l-ys. 2g$:SPi.. H2|s:d-;UCTS^L'< 

[0050] 

[ Jt«<?!i4 ] mmm i -c-f^fiS uzm-^M^^ i o o g tc 

*fL, uy-;PS07x 7-/1^^817. Ig, ^'i^y- 
;P/;J<5-y^'S<7)7xy-;Pffil&0. 3g, -fyrot 

jWJ^VX'j-r'a^iV^^A^-VO. 0 8g, jf^Jk 
LT>''7'nfcrb>:/Ua-;l^^:y;<f-;l^x-7';1^3 . 7 

[00 5 1] 

1 itiSM 5 ] ^jfif^j 3 t-f^jig Uzm^^n^ 1 0 0 g 
Ml. \^V-)vm.<r)y3L/-)mms. 2g. h'Jx^' 
y-;l'T5yO. 0 6g. i?I^Ji:LT'<.yi^'/PT;l/n- 
;U3. 8gSrJD;i. H2ts:n-;U:Taa[SrffV\ '<-x 

h^^mLfz. n(:,titz^-xv<r)\tA.tz^ti^. m\i 



[0052] 

imme ] iimpj3 -cf^^Lfcffl^^jfe i o o gc 
nL. P'y-;i'M07xy-/i^ffi|g7. 8g, x-fru 

>'i?12. 6g. h'Jx^y-;PT5y0. 04g.S 

JPJk LT>''rDt^y^''U a-yt'^:y;<f-;l^x— 

3. SgS'SD;?., H^Q-zWcT^STfi^^K ^-xh 

[0053] 

[Jt«^J7 ] rUfigcOffl^}* (*$S9 9ma%]U±, 

s^gio/xm) ioogici*L, wy-;i'S<7)7xy 

-/HSlii7. 9st^Vzr^)Vx.-^M'oty^ym^ 
0. 1 5g, y7*oe;PM)'f y;;?.7"rD^;W-^'^- 
-NO. 07g, h!Jx^y-;l/T5yO. 12g, g| 
aiJt LTyf-zl^Xf^P-t' ^-;^r■^r•r- h 3 . 9 g^rtP 

nhiXtz'^^-X V(^\.iA.fziiiiX'&. m\tA.tz^hti'&.. 

WitlSH4«^mSr«2 tcS^-t. 
[0054] 

[ibl!^8 ] \mmi t-fflV^Jt7Ufficoffla* 1 0 0 g(c 
xf-T'JyMi. 5gS>B>it-5-c«®«!aL. »: 
v>T-uy-/PM07xy-;HSflg8. Ig, MJx^'y 
-)VTiyO. 0 9s.\m\tLXi>ru\^Vy-/')a 
-;l^^:yxf-;l/X— f;l'3. 7 g Srifli. . E*o-/Wc 
T^5:fi=v\ ^-xh^iW^Lfz. %t=ixi-z^-Xh 

[0055] 

[ Jtw 9 ] mm 7 T'^ffl bfc-fpjis<7)agf;}3K$: b«x 
i^x'jir u (1*) !i{<oM»l^t8-««TC - 1 5 NS- 

fflV^T8//miiiLt.«0P^*S:T'#l./i'tt^L, 

a 5 . 1 A( mofflgj*&?#/c. ^t hfitzsma^ 1 0 0 g 

fc*tL, K3-9->'l!0. 0 5g, ')J-tvmy^f-}V2. 

5gSrt(rt)-oT^ffi3!!iiIL, <J:v^T^y-;PSi?D7xy 
-;U®Bg 5 . 7 g , x.^)VJi-'f)\4t^ y 5 >-Sfli 3 . 

og, r-rsy7"otvuM)xhdfi^x7>-o. i 

g. il^t LT;*;l't>-;P3. 2gS:iD^,H*n- 

x^<^t±^y^Ai^tt. m^iA.t3^hfi'&.. mn.'&. mm. 

*$:*2C^1-. 
[0056] 

[JtiiSCTl 0] HilRcO^r/}* (^,g9 9SS%ljU:, ¥ 

^^Si/tm) lOOgtiifL. i'y-;us«07xy 
->'HSBg8. 7g. yrDtr;i^hu-f yx-fTo'f;i' 
^^-^^ h 0 . 1 2 g , jgjiji: LTy^^l^;i7;Ut>-;P 
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•t. 

[00 57] 

IVcmW 1 ] it^jl 0T-fflv^/c-rUllKiOtgg}*l 0 0 
JSaU, i>:>-^-CWV-;i^Mc07xy-;i'fflBi8. ig. 

[0058] 

\^am\ 2 ] iu]iKc^5fi4%ffi^ ',^mm. ^-^^ 

^•fl6. 2//m) lOOglCi^L. ^V-;Uffi(?57xy 
-;l^^||7. 8g, ^yrnhVPhU (N-T5yxf- 
;U-T$yxf-;P) ^:J':7x-hO. 08g, MiJtL-T 
x-?-;H:Dy;U7'3. 6 gS'jD;c.> Halsn-MCTSIE 

[00 59] 



[ik«fFiJ 1 3 ] Jt«f0"J 1 2T'ffll^3tTt:M«OSg;< -y ^^S) 
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